
a{¢ ΨCƭȅ-hǾŜǊΩ

¢ŜǊƳǎ ŀƴŘ ŀŎǊƻƴȅƳǎ ȅƻǳΩƭƭ ǎŜŜ
ÅBacteroides, coliform, E. coli, fecal coliform, fecal indicator bacteria

ÅMicrobial source tracking (MST)

ÅPrimer, polymerase chain reaction (PCR)

ÅLibrary dependent vs independent

Åe-DNA, next generation sequencing (NGS)

Why Microbial Source Tracking?
ÅFecal bacteria in a water body can represent risk to public health and 

cause economic losses

ÅHard to distinguish between sources of FC pollution with much certainty

ÅMST -- a family of methods developed to help identify the origin(s) of 
fecal pollution found in samples collected from various water bodies

ÅUsually means distinguishing between fecal bacteria derived from 
different mammals ςhumans, ungulates (cows and horses), dogs
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Microbial Source Tracking
ÅStrategically-collect water samples and analyze them for FIB

(Pollution Identification and Control programs)

Å!ƴŀƭȅȊŜ ǿŀǘŜǊ ǎŀƳǇƭŜǎ ŦƻǊ ŎŜǊǘŀƛƴ ŎƘŜƳƛŎŀƭ ΨǘǊŀŎŜǊǎΩ - compounds 
whose use is linked to one or a few source organisms

ÅDNA-based MST

ÅAnalyze DNA and/or RNA in water samples, especially segments or 
genes unique to specific organisms or groups

ÅAnalyze whole genome -ƛŘŜƴǘƛŦȅ ΨŎƻƳƳǳƴƛǘȅΩ
ÅΨ[ƛōǊŀǊȅ ŘŜǇŜƴŘŜƴǘΩ ǾŜǊǎǳǎ ΨƭƛōǊŀǊȅ ƛƴŘŜǇŜƴŘŜƴǘΩ

ÅAdvantages and disadvantages to each method
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DNA-based Microbial Source Tracking
ÅEPA guidance 2005; Ecology review/guidance (2011)
ÅEcology/EPA R-10 recommendations for MST projects (2012)
ÅSoCal Coastal Water Research Program (SCCWRP)
ΨǎǘŀǘŜ ƻŦ ǎŎƛŜƴŎŜΩ ǊŜǾƛŜǿ όнлмоύ

Å{ǘǳŘƛŜǎ ǿƛǘƘ ǇƻƻǊ ŘŜǎƛƎƴ ŀƴŘκƻǊ ƛƴŀŘŜǉǳŀǘŜ v/ ǎŀƳǇƭŜǎ Ҧ 
equivocal results
ÅCŜǿ ƳŜǘƘƻŘǎ ǘǊǳƭȅ ΨǉǳŀƴǘƛǘŀǘƛǾŜΩ
ÅScience rapidly evolving - new methods emerging and new 

publications improving knowledge of existing ones
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DNA-based Microbial Source Tracking
ÅDNA-based approach/method depends on study objectives
ÅIdentify all ǘƘŜ ŎǊŀȅƻƴǎ όΨǎǇŜŎƛŜǎΩύΚ
ÅIdentify family of colors?
ÅIdentify three similar colors?
ÅIdentify a single unique color?
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